The incidence of multiple congenital malformations amid infants of mothers with insulindependent diabetes mellitus (type I or IDDM) is between 6% and 12%. This is two to five times the incidence in nondiabetic mothers. Congenital malformations associated with IDDM include craniofacial defects, holoprosencephaly, cardiac defects, caudal regression syndrome, renal agenesis, gastrointestinal defects, and a single umbilical artery. Unfortunately, these malformations are not exclusive to IDDM pregnancies. Many of the same pathologies are also seen in trisomy 13 fetuses.
Insulin-dependent diabetes mellitus (type I or IDDM) is an autoimmune disorder that develops in individuals with a specific genetic predisposition. IDDM women with pregnancy complications are the greatest challenge for obstetric medicine because they are associated with spontaneous abortions, major congenital malformations, stillbirths, and preterm deliveries. The incidence of multiple congenital malformations amid infants of IDDM mothers is between 6% and 12%. This is two to five times the incidence found in nondiabetic mothers. 1 Several etiologic factors cause pregnancy anomalies in IDDM mothers. These include maternal heredity, uteroplacental vascular disease, and use of insulin or oral hypoglycemia agents. However, the most important factor is hyperglycemia. Animal studies show that multiple organ systems are vulnerable to teratogenic effects due to maternal hyperglycemia. This evidence supports the hyperglycemia hypothesis. [2] [3] [4] [5] The glycosylated hemoglobin HbA1c level is a useful tool to weigh the quality of diabetic control during early postimplantation embryogenesis and correlates well with the rate of malformations. [6] [7] [8] The HbA1c level is a good monitor of the blood sugar level of the past eight weeks. IDDM women with reasonably good control of their blood sugar (HbA1c < 6.9%) show no additional risk of malformations. Women with HbA1c levels between 7.0% and 8.5%, however, show a major malformation rate of 5%. Women with an HbA1c level greater than 10%, which is associated with poor blood sugar control, have a 22.4% rate of major malformation. 9 Several investigators have found that these malformations occur before the seventh week of gestation, indicating that these malformations could be observed during early pregnancy. The most common malformations described in infants of diabetic mothers involve neural defects, craniofacial malformations, cardiac defects, caudal dysgenesis, vertebral defects, and renal anomalies. 10, 11 
Case Presentation
This case study involves a patient in her late 30s, G5P3A1, with IDDM and hypertension. A previous sonographic examination of the fetus revealed the presence of a ventricular septal defect. This finding necessitated an additional anatomical survey or targeted fetal examination. We performed this sonographic examination using an ATL 3000 with a multifrequency curvilinear transducer ranging from 2 to 5 MHz. The examination confirmed a small gestational age fetus. The brain showed a large monoventricle, with fused thalami, absent cavum septum pellucidum, and interhemispheric fissure, consistent with alobar holoprosencephaly. The spine showed suggestions of multiple areas of poor ossification of vertebral bodies, an area of posterior element fusion in the lower cervical spine, and thoracic spine segmentation anomalies. There was also indication of a two-vessel umbilical cord. The heart showed a moderate membranous ventricular septal defect. Only a single dominant cardiac outflow tract was seen overriding the right and left ventricle, centered over the septum, signifying truncus arteriosus anomaly. Finally, the face showed a midline cleft lip, and the left kidney appeared absent.
Ten days after the targeted fetal sonogram, the mother gave birth at our hospital. Postnatal neurosonography and magnetic resonance inspection of the neonate confirmed the diagnosis of alobar holoprosencephaly. Echocardiography confirmed truncus, although the heart demonstrated adequate function with competent valves. An abdominal sonogram showed an unusual L-shaped left kidney. Finally, an x-ray examination showed multiple vertebral segmentation bony anomalies in the spine and adjacent ribs with diffuse sclerosis and rightward angulation of the sacrum.
Discussion
The following is a summary of the major findings from the targeted fetal examination, with a discussion of the association of the findings with IDDM.
CLINICAL SONOGRAPHY FINDINGS 12-18
Central Nervous System Anomalies: Alobar Holoprosencephaly "Holoprosencephaly is at least 200 times more common in IDDM pregnancies than non-diabetic pregnancies." 19 Holoprosencephaly that occurs at 28 to 35 days of gestation involves a spectrum of midline malformations resulting from failure of the porencephaly to cleave into separate hemispheres. Sonography findings include a single large ventricular, absent interhemispheric fissure, falx, third ventricle, and corpus callosum (Fig. 1A,B and Fig.  2 A-C). It is also associated with severe mid-facial abnormalities such as cyclopia, cebocephaly, median cleft and palate, and hypotelerism. 20, 21 
Cardiac Anomalies: Truncus Arteriosus
Deformities of the cardiac vascular system occur in 4% of IDDM pregnancies. This is at least five times the incidence compared to non-IDDM pregnancies, and they occur at 35 to 42 days. The deformities often affect the cardiac hoop, ventricular septation, and mirgrigation of the conotruncus. Ventricular septal defects (Fig. 3) are the most common cardiac defects and consist of transposi-tion of the great arteries, pulmonary valve stenosis, mitral valve atresia, and aortic coarctation.
Renal Anomalies: Unusual L-Shaped Left Kidney
Renal anomalies in IDDM include (1) renal agenesis, (2) a multicystic kidney, (3) duplication of the ureter, and (4) hydronephrosis. This malformation occurs at 35 days. Fetal anomalies associated with renal agenesis include cardiac defects, musculoskeletal disorders, and central nervous system anomalies.
Skeletal Malformations: Poor Ossification of Vertebral Bodies
Skeletal malformations occur at a high frequency in offspring of diabetic women. Skeletal malformations include (1) sacral hypoplasia and agenesis (Figs. 4A,B, 5 ), (2) hypoplastic limbs, and (3) pes equinovarus. This malformation occurs at 21 days. 22
Single Umbilical Artery
A single umbilical artery (Fig. 6A,B) is observed in 25% to 50% of all infants with multiple congenital anomalies, especially cardiac defects, skeletal malformations, holoprosencephaly, and polydactyly. The left umbilical artery is absent at a slightly higher percentage than the right umbilical artery.
Growth Delay
Intrauterine growth restriction (IUGR) is associated with a risk of increased fetal morbidity and mortality complications in 20% of the IDDM pregnancies. Assumed factors include poor kidney function, chronic hypertension, and poor blood sugar control during early pregnancy. The other altered fetal growth is macrosomia, which occurs at a rate of 8% to 43%. Macrosomia is generally believed to be due to fetal hyperinsulinaemia.
Although there were significant indications that IDDM was causal of the malformation, many of the same pathologies occur in trisomy 13 syndrome. 23, 24 Determining the etiology was further complicated by the lack of an amniocentesis and the inability during the targeted fetal examination to acquire a clear image of the baby's extremities. The latter is crucial in identifying trisomy 13 syndrome because cardiac defects and holoprosencephaly with postaxial polydactyly are trademarks of trisomy 13 syndrome. Trisomy 13, which is more common with increased maternal age, was initially suspected due to the advanced age of the mother. The likelihood of an anomaly increases rapidly each year after age 35 years. Table 1 provides a more complete list of the similarities in the pathologies between maternal IDDM congenital anomalies and trisomy 13 and compares them with this case. Maternal IDDM was eventually confirmed as the etiology when a postnatal genetic examination of the baby proved negative for trisomy 13.
Conclusion
In this particular case, the diagnosis of IDDMassociated anomalies was difficult due primarily to the lack of a clear image of the baby's extremities. Consequently, the advanced age of the mother led to a diagnosis of trisomy 13. Nevertheless, maternal IDDM was suspected and was later proven to be the etiology. Under these circumstances, a targeted fetal examination was not conclusive enough to identify IDDM-associated anomalies. Sonog- raphy was successful in identifying congenital malformation early in pregnancy, allowing more time for prenatal diagnosis and neonatal care. The significance of the mother's medical history cannot be understated. 
